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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
making a hologram to decrease the noise observed in 
a reproduced image. 

SOLUTION: In the method for making a hologram, a 
plurality of images displayed in a spatial optical 
modulating element 6 are used as the object light, the 
object light passes through a lens array 7 composed 
of a plurality of lenses disposed corresponding to the 
respective images included in the object light and 
through a reducing optical system 9, 10 to reduce the 
object light from the lens array 7, and the object light 
with reference light is made to irradiate a recording 
plane 1 1 to record the interference light of the object 
light and the reference light on the recording plane 
1 1 . Partitions 15 to separate each image from other images are disposed between the 
spatial optical modulating element 6 and the lens array 7 to decrease the noise. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 



29.06.2004 

BEST AVAILABLE COPY 



http://wwwl9.ipdl.ncipi.go Jp/PAl/result/detaiymain/wAAApQaanvD A415167500Pl.htm 8/3/2006 



Searching PAJ 



Page 2 of 2 



than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



http://wwl9ipdl.ncipi.gojp^ 8/3/2006 



JP,2003-167500,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Two or more images displayed on a space light modulation element or a diffusing screen 
are made into body light. The cutback optical system which reduces the body light by which 
outgoing radiation was carried out from the lens array which consists of two or more lenses arranged 
corresponding to each image contained in this body light, and said lens array is minded. In the 
hologram creation approach which irradiates said body light on a recording surface with a reference 
beam, and records the interference light of said body light and said reference beam on this recording 
surface The hologram creation approach characterized by establishing at least the batch object which 
isolates said each image of each other between said space light modulation elements and said lens 
arrays. 

[Claim 2] The hologram creation approach according to claim 1 characterized by establishing the 
source of the diffused light in the preceding paragraph side of said space light modulation element. 
[Claim 3] Said source of the diffused light is the hologram creation approach according to claim 1 
characterized by having a laser light source and the diffusion plate formed between this laser light 
source and said space light modulation element. 

[Claim 4] Said source of the diffused light is the hologram creation approach according to claim 3 
characterized by having the magnifying lens which expands the beam diameter of the laser beam by 
which outgoing radiation was carried out from said laser light source, and irradiates said diffusion 
plate, and the collimate lens which carries out parallel Guanghua of the diffused light diverging from 
said diffusion plate, and irradiates said space light modulation element. 

[Claim 5] The distance between DS, said collimate lens, and said space light modulation element for 
the aperture of lambda and said collimate lens LS and the optical axis of said collimate lens, [ the 
wavelength of the flux of light by which outgoing radiation is carried out from said diffusion plate ] 
When pixel spacing displayed on theta and said space light modulation element in the include angle 
with the segment which connects the direction edge of a path of this collimate lens and the edge of 
said space light modulation element to accomplish is set to P, so that theta may become more than 
sin-1 (lambda/P) The hologram creation approach according to claim 4 characterized by setting up 
DSandLS. 

[Claim 6] Spacing with the lens array which consists of the screen of two or more of said images and 
two or more lenses, and spacing of said lens array and said cutback optical system are the hologram 
creation approach according to claim 1 characterized by being set up so that the real image or 
virtual-image location of said screen by said lens array and said cutback optical system may separate 
from said hologram in accordance with the observation location of said hologram. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the hologram creation approach. 
[0002] . 

[Description of the Prior Art] The example of creation of the Lippmann mold hologram of a single 
step (one-step) method which has parallax in all directions is indicated by JP,3-249686,A. 
[0003] Drawing 6 is the block diagram of the plannar hologram listing device indicated by this 
official report. In this hologram listing device, the laser beam outputted from the laser light source 
103 One side of the laser beam which branched to two by the beam splitter 104, and branched Can 
extend the diameter of the flux of light according to a lens system, and incidence is carried out to 
space light modulation element F 1 , such as a transparency mold liquid crystal display. It interferes 
with the reference beam which carried out incidence of the amplitude modulation from behind 
sensitive material 111 with the lens after the carrier beam by each pixel of space light modulation 
element F f which displays the image from each view created by computer, and an element hologram 
is formed on sensitive material 111. 

[0004] Thus, at intervals of 0.3mm - 0.5mm, a dot-like element hologram is arranged in the shape of 
a matrix on sensitive material 111, and the Lippmann mold hologram is created. Moreover, at the 
time of playback, from the same direction as the direction of incidence of the above-mentioned 
reference beam, when the diameter of the flux of light irradiates a hologram with a large parallel 
light, a playback wave occurs from each element hologram on a hologram 111, and a body image is 
reproduced. 

[0005] However, since the number of the element holograms made to record at once was limited to 
one piece, in order to record all element holograms, it had the fault which needs huge chart lasting 
time. Then, the conventional example which solves this fault is explained. 

[0006] (Conventional example 1) JP,2001-183962,A is indicating the hologram creation approach 
which excludes cutback optical system and records many element holograms at once. By the creation 
approach given in this official report, 3x4 images into which the view was changed are displayed on 
a liquid crystal panel, and a modulation is given to the laser beam which passed this liquid crystal 
panel. The laser beam containing the image information of a liquid crystal panel passes the lens array 
by 3x4 convex lenses. The mask and sensitive material which determine the magnitude of an element 
hologram as a backside [ a convex lens array ] focal plane are arranged, spacing is equal to spacing 
of a display image, and magnitude can record 12 element holograms equal to opening of a mask at 
once. By this approach, in order to record all over sensitive material, only the magnitude of mask 
opening shifts sensitive material and the next exposure is performed. 

[0007] (Conventional example 2) "M.Yamaguchi, H.Endoh, T.Koyama, N.Ohyama, and "High- 
speed recording offull-parallax holographic stereograms by a parallel exposure 
system 1 '" (Opt.Eng.35(6)1556-1559 (June 1996)) are indicating the hologram creation approach 
which records a 12 element hologram at once. In this reference, 3x4 images which changed the view 
into the liquid crystal panel are displayed, and a modulation is given to the laser beam which passed 
this liquid crystal panel. The laser beam containing the image information of a liquid crystal panel 
passes the lens array by 3x4 concave lenses. Cutback projection of the light which passed each 
concave lens is carried out on sensitive material by the afocal cutback optical system with which two 
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convex lenses were combined. Here, the before [ a concave lens ] side focal location and the 
sensitive-material side constitute the image formation relation of cutback optical system. By this 
creation approach, in order to record all over sensitive material, one 3 times or 4 times the distance 
of an element hologram of this shifts sensitive material, and the next exposure is performed. 
[0008] 

[Problem(s) to be Solved by the Invention] The stereogram which met in all directions and recorded 
the minute element hologram has vertical parallax and horizontal parallax, and even if it changes the 
distance of a hologram and a viewpoint, it has the outstanding description of longitudinal 
magnification and lateral magnification being in agreement, and not producing distortion in a 
reconstruction image, but since the number of element holograms to record becomes huge, it has the 
fault of requiring great creation time. 

[0009] Although it is effective to record two or more element holograms simultaneously as a means 
considered for compaction of chart lasting time, the following approaches are mentioned as the 
implementation means. 

(a) How to arrange at juxtaposition two or more light sources which are noninterfering, and two or 
more space light modulation elements corresponding to each to each other, and record two or more 
element holograms simultaneously. 

(b) How to make display two or more images on a space light modulation element, make generate 
two or more condensing points using two or more condenser lenses to each image, and record an 
element hologram at these condensing points, although the light source and a space light modulation 
element are pieces. 

(c) How to reduce condensing **** of the approach of the above (b) further, and to arrange two or 
more element holograms by high density. 

(d) How to use the approach of of the above (b) and (c) for two or more coincidence, respectively. 
[0010] Although the conventional example 1 is the approach of the above (b) Since one laser beam is 
extended and it uses for body light or a reference beam, in order to make the same optical 
reinforcement of the light which illuminates each image, and two or more reference beams which 
record an element hologram In order to make the same strictly whenever [ incident angle / of the 
reference beam which records each element hologram ] from using the anti-Gaussian filter with 
which transmission rises according to the circumference from a core, the optical system of include- 
angle adjustment is needed and there is a fault of being complicated, at high cost. 

[001 1] Although the conventional example 2 is the approach of (c), if the photograph of disclosure is 
observed in reference 1, the clear reconstruction image is not acquired. As this reason, the cause on 
experiment precision is mainly described. (1) It is the array precision of a lens array having been 
low, and the aberration by the inclination of each lens of (2) lens array having been large, and having 
not become the playback beam-of-light include angle or angle of divergence which were expected 
according to the aberration of (3) cutback optical system etc. However, a theoretic problem is 
inherent in this. 

[0012] Although what is recorded on the 1st by the element hologram is a convolution integral image 
of the spectrum of the cutback image and image of the light source located in a before [ a concave 
lens ] side focus, the magnitude of this integral image will become minute as compared with spacing 
of an element hologram. Therefore, when proper exposure is performed in consideration of the 
dynamic range of sensitive material, a clearance exists and it becomes the cause of degrading the 
image quality of a reconstruction image. 

[0013] JP,6-266274,A is indicating the technique of inserting the phase plate which advances or 
delays a phase for every pixel in order to prevent this clearance. The Gentlemen phase modification 
element is arranged at random. In order to distribute light over all the magnitude of an element 
hologram, the optical distribution which does not have a clearance beforehand in the input screen of 
cutback optical system must be made to form. 

[0014] However, in the above-mentioned technique of modulating the phase of 4 value extent for 
every pixel, magnitude D of optical distribution of the condensing point is given by the following 
(formulas 1), when the focal distance of P and a concave lens is set to £3 and it sets wavelength to 
lambda for a pixel pitch. 
[0015] 
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[uation 1] 

IXf 3/P 



[0016] When the example of reference 1 is made to suit, it is D= 0.6328 (micrometer)x0.3 (m) / 
93.75(micrometer) = 2.0mm, this is smaller than a required screen size (6mm), a clearance occurs 
inevitably between pixels by setting to 0. 1 (mm) the magnitude of the element hologram by which 
image formation was carried out by cutback optical system, and the image quality of a reconstruction 
image is made to deteriorate. 

[0017] In the 2nd, since the location of the display image of the liquid crystal panel which each 
element hologram reproduces is close to an element hologram, the breadth of a playback beam of 
light became large, and the reconstruction image has deteriorated. When the location of the display 
image of the liquid crystal panel which each element hologram reproduces sets to f2 the focal 
distance of the preceding paragraph side lens L2 which constitutes fl for the focal distance of the 
latter-part side lens LI which constitutes cutback optical system, and constitutes bl and cutback 
optical system for an output image position and an input image position is set to a2, it is shown by 
the following (formulas 2). 
[0018] 
[Equation 2] 



[0019] Here, a2 is the distance to the image formation location of the liquid crystal panel with which 
the high order diffraction figure was removed from the lens L2. Since each value is not specified by 
reference 1, although a decision is impossible, it is fl/£2=l/20, and it is also as a2=0. Since it is 
bl<=fl +£2/400, the image of a liquid crystal panel will carry out image formation to the location 
which separated only f2 / 400 from the backside [ a lens LI ] focus. 

[0020] For example, when it assumes that it is f2=500(mm) fl=25(mm), a liquid crystal panel is 1/20 
to the location distant from the element hologram about several mm. It will be reproduced in 
magnitude. 

[0021] If the beam-of-light spacing include angle of the playback pixel which considering the beam 
of light generated from an element hologram adjoins from an element hologram sets [ the magnitude 
of an element hologram ] spacing of 93.75 (micrometer) / 20= 4.69 (micrometer), an element 
hologram, and a playback pixel to 1.25 (mm) for the magnitude of the pixel of 0 and a liquid crystal 
panel, a beam-of-light spacing include angle will turn into 0.21 degrees. 
[0022] However, if the magnitude of an element hologram assumes that it is 0.1 (mm), the 
divergence include angle which passes one playback pixel will turn into 4.58 degrees from an 
element hologram. Therefore, while causing the result whose observation include angle of the 
stereoscopic model which should be observed from a different include angle in this case decreases, 
the beam of light which passed two or more pixels laps with an observation view, in order to carry 
out incidence, the beam of light of the stereoscopic model which should be observed from various 
include angles will be observed simultaneously, and a reconstruction image will fade. 
[0023] This invention is made in view of such a technical problem, and aims at offering the 
hologram creation approach that the noise observed in a playback image can be reduced. 
[0024] 

[Means for Solving the Problem] According to the hologram creation approach of this invention, two 
or more images displayed on a space light modulation element or a diffusing screen are made into 
body light. The cutback optical system which reduces the body light by which outgoing radiation 
was carried out from the lens array which consists of two or more lenses arranged corresponding to 
each image contained in this body light, and said lens array is minded. In the hologram creation 
approach which irradiates said body light on a recording surface with a reference beam, and records 
the interference light of said body light and said reference beam on this recording surface It is 
characterized by establishing at least the batch object which isolates said each image of each other 
between said space light modulation elements and said lens arrays. 

[0025] Moreover, spacing with the lens array which consists of the screen of two or more of said 
images and two or more lenses, and spacing of said lens array and said cutback optical system are 
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characterized by being set up so that two or more of said real images or virtual-image locations of 
the screen of an image by said lens array and said cutback optical system may separate from said 
hologram in accordance with the observation location of said hologram. 

[0026] In order that the body light which passed the space light modulation element may modulate 
the diffusion illumination light according to this creation approach, an illuminance serves as 
homogeneity mostly above the magnitude of each of two or more images with which the magnitude 
of each condensing image of a lens array is displayed on a space light modulation element. For this 
reason, it will prevent generating a clearance between element holograms. Moreover, since the batch 
object is established so that the condensing image of a lens array may not lap with each other, and it 
prevents the light which records the element hologram which adjoins the field to which a specific 
element hologram should be recorded mixing, the magnitude of an element hologram is tidily 
[ without a clearance ] recordable in moderate magnitude. 

[0027] the three-dimension image reconstruction image of the ability of the magnitude of this 
element hologram to be set up which prevents that the size of the flux of light which reproduces the 
pixel of a space light modulation element turns into a size beyond the need from an element 
hologram, and is therefore observed in it is spatial — resolution can be raised. 

[0028] since the size of the flux of light which determines the magnitude and the location of a space 
light modulation element which are reproduced by furthermore setting up spacing of a lens array and 
a space light modulation element and spacing of a lens array and cutback optical system, and 
reproduces the pixel of a space light modulation element from an element hologram can be set up, 
the three-dimension image reconstruction image observed is spatial — resolution can be raised. The 
quality of the three-dimension image reconstruction image observed since distance with the 
arrangement with which the adjoining flux of lights carry out incidence, and they do not lap spatially 
into the pupil in a view, i.e., a hologram, and a view is more nearly equal than the distance from a 
hologram to the reconstruction image of a space light modulation element or it can set up with a 
short distance about the location of the space light modulation element furthermore reproduced can 
be raised. Simultaneously, in order to carry out image formation of the scattered light generated from 
the space light modulation element which must have been expected a view or back [ view ], it is 
observed on the three-dimension image reproduced at least or back [ its ], and does not lower the 
quality of the reconstruction image. 
[0029] 

[Embodiment of the Invention] Hereafter, the hologram creation approach concerning the gestalt of 
operation is explained. In addition, to the same element, the overlapping explanation is omitted using 
the same sign. 

[0030] (The 1st operation gestalt) Drawing 1 is the explanatory view of a hologram listing device. In 
this equipment, two or more images are displayed on the space light modulation element 6 in the 
shape of a matrix, and after condensing each image by the lens array which consists of two or more 
lenses corresponding to each image, by afocal optical system, cutback image formation is carried 
out, and it irradiates and records at sensitive material 11. The image of the space light modulation 
element 6 is virtual-image-ized, and a view is kept in the range from the virtual-image location or a 
virtual-image location to sensitive material. 

[0031] This equipment is equipped with the half mirror 2 which branches the laser light source 1 
which carries out outgoing radiation of the laser beam of single wavelength, and the laser beam by 
which outgoing radiation was carried out from the laser light source 1 . The laser beam which 
branched with the half mirror 2 passes the optical system for (i) body light exposure, and the optical 
system for (ii) reference beam exposure, respectively, it irradiates, respectively on the front face (it 
considers as a front face) of sensitive material 1 1, and a rear face, and a hologram is created by these 
interference lights. The created hologram is reproduced by the optical system for hologram (iii) 
playback. Hereafter, it explains in full detail. 

[0032] (i) the optical system for an optical-system body light exposure for a body light exposure The 
beam expander which consists of lenses 3 and 4 arranged so that the passage light of a half mirror 2 
may carry out incidence as a chief ray, The diffusion plate 5 with which the plane wave to which the 
diameter of the flux of light was expanded by these beam expanders 3 and 4 is irradiated, It has the 
space light modulation element 6 arranged just behind the diffusion plate 5, the condenser lens array 
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7 in which the light (space light modulation element image) which passed the space light modulation 
element 6 carries out incidence, and the gobo (batch object) 15 arranged so that two or more images 
which constitute a space light modulation element image may not interfere with each other. The 
batch object 15 is established so that the condensing image concerned between the space light 
modulation element 6 and the condensing image by the lens array 7 may not lap with each other at 
least. 

[0033] the before [ the cutback optical system which the body light (two or more images) by which 
outgoing radiation was carried out from the condenser lens array 7 becomes from lenses 9 and 10 ] 
side focal plane 8 — setting — abbreviation — it is spread by uniform optical reinforcement, and after 
being reduced by cutback optical system, incidence is carried out to the front face of sensitive 
material 1 1 . 

[0034] This cutback optical system is afocal optical system, and makes a backside [ a lens 10 ] focal 
plane carry out cutback image formation of the input image of the before [ a lens 9 ] side focal plane 
8. However, in drawing 1 , since an understanding is easy, the surrounding batch object is removed 
and illustrated. 

[0035] The space light modulation element 6 is the space optical modulator of an electric address 
type, consists of liquid crystal displays etc., and makes the luminous intensity (amplitude) of the 
plane wave which carries out incidence modulate 'and penetrate for every pixel. The display image of 
the space light modulation element 6, i.e., the output light figure from the space light modulation 
element 6, can be changed by changing the permeability of each pixel. The liquid crystal display 
used by this example is a 1024x768-pixel thing, and can make all these viewing areas indicate the 
256x256-pixel image by 12 piece (width 3 train x length of four lines). 

[0036] If 12 points which intersected the optical axis of each lens of the lens array 7 and the before 
[ a lens 9 ] side focal plane 8 are illustrated as 12 images in order to make an understanding easy, 
through the cutback optical system (lenses 9 and 1 0) which consists of afocal lens optical system, the 
great portion of flux of light which passes through the sensitization range 13 will carry out image 
formation on sensitive material 1 1 as 12 cutback images, and it will serve as a 12 element hologram. 
[0037] (ii) The optical system for an optical-system reference beam exposure for a reference beam 
exposure is equipped with the plane mirror groups 20 and 27 which are made to reflect further the 
reflected light by the above-mentioned half mirror 2, and are led to the rear-face side of sensitive 
material 1 1 , and the rear face of sensitive material 1 1 leans to the direction of incidence of a 
reference beam. From a laser light source 1, with the beam expanders (afocal lens optical system) 21 
and 23, the reference beam by which outgoing radiation was carried out extends a beam diameter 
like body light, and parallel Guanghua is carried out. The spatial filter 22 as aperture is arranged in 
the drawing location in the beam expander 21 and 23, and plastic surgery-ization of a wave front 
accomplishes by these. 

[0038] After the reference beam which the beam diameter was able to extend passes the mask 24 
which has rectangle opening, it passes the afocal lens optical system 25 and 26, and image formation 
is carried out on sensitive material 11. The area of opening of a mask 24 is set up so that a reference 
beam may be irradiated on sensitive material 1 1 in the same area as body light. 
[0039] The front face of sensitive material 1 1 is vertical to the optical axis of the lens 10 which 
constitutes cutback optical system, and is carrying out incidence of the chief ray (body light) of the 
incident light to a lens 10 at right angles to sensitive material 11. From the front-face side of 
sensitive material 11, vertically, a reference beam inclines from a rear-face side, and body light 
carries out incidence to the same field of sensitive material 11. Into the minute field 12 of sensitive 
material 11, two or more exposure of the so-called Lippmann type of element hologram is carried 
out by the incidence of such body light and a reference beam. A 12 element hologram is contained in 
the minute field 12. 

[0040] Sensitive material 1 1 becomes unable to apply a silver salt emulsion on a transparence glass 
plate, and can use sensitized materials for holograms, such as dichromated gelatin, for others as an 
emulsion. Moreover, polymeric materials, such as a photopolymer, can also be used. 
[0041] In this example, two or more above-mentioned element holograms as an interference light are 
recorded in the minute field 12 of the sensitive material 1 1 corresponding to each view location, 
displaying the image of ******** observed from two or more views on the space light modulation 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 8/3/2006 



JP,2003-167500,A [DETAILED DESCRIPTION] 



Page 6 of 13 



element 6 at two or more coincidence (exposure). Let biaxial [ which specifies a flat surface vertical 
to the optical axis of the lens 10 of cutback optical system ] be a x axis and the y-axis. 
[0042] After ending one exposure, sensitive material 1 1 is moved along with a x axis or the y-axis, 
and the following element hologram is exposed. The movement magnitude of this element hologram 
is an amount which multiplied the screen product of the space light modulation element 6 by the 
scale factor of cutback optical system. By this, two or more element holograms in which each 
contains two or more parallax images will be arranged in the shape of a matrix on sensitive material 
11. 

[0043] If the development of the sensitive material 1 1 is carried out, the hologram (it considers as 
1 1') which comes to form in two or more fields two or more element holograms of the Lippmann 
mold from which permeability and/or a phase change according to the reinforcement of the 
interference fringe irradiated in two or more minute fields 12 will be created. 

[0044] The fictitious body created by an actual body or a computer graphic etc. a photograph of etc. 
was taken on the spot is recordable on hologram IT. 

[0045] If two methods of displaying an actual body are described, in order to observe hologram IT 
from a view as 1st and to display a playback body in the inner part of hologram IT The actuation 
which takes into consideration the magnitude of an actual body and a playback body, carries out 
scaling to the space light modulation element 6, is made to indicate by juxtaposition simultaneously, 
and records the image pick-up image which has arranged the image pick-up lens core in the location 
of an element hologram, and picturized the body on sensitive-material IT is repeated. In order to 
make a playback body display as 2nd that this side of hologram IT and hologram IT cross a 
playback body, the space light modulation element 6 is made to indicate by juxtaposition 
simultaneously, and two or more images which rearranged the pixel of the picturized image pick-up 
image, and were newly created are recorded on it at sensitive-material IT. 
[0046] The actuation which make a space light modulation element 6 indicate by juxtaposition 
simultaneously, and records on it the image which performed hidden-surface elimination which 
performs transparent transformation which makes an element hologram a view after considering for 
an element hologram that the real image or the virtual image of a view and a space light modulation 
element is a screen display image and arranging a virtual body to arbitration, in order to display a 
virtual body, and leaves the body near an observation view actual about the overlapping body at 
sensitive-material IT repeats. It is known from the former, for example, the creation approach of 
these various display images is indicated by JP,7-36357,A and the patent No. 3155263 official 
report. 

[0047] (iii) As a playback light of optical-system hologram IT for hologram playback, with a 
reference beam, when conjugation photoregeneration is performed to hard flow using the 
conjugation reference beam which carries out incidence, the playback fight which illuminates 
hologram IT will have the zero-order diffracted-light component which penetrates hologram IT as it 
is to the Mitsuyuki line writing direction, and primary diffracted-light components reflected so that it 
may have the same wave front as body light. 

[0048] Here, the space light modulation element 6 considers the case where it is arranged rather than 
the before [ the lens array 7 ] side focal location at the lens array 7 side. That is, when distance 
between f3, the space light modulation element 6, and the lens array 7 is set to a3 for a before [ the 
lens array 7 ] side, and a backside focal distance, it is the case of a3<f3. 

[0049] In the creation time of hologram IT, in this case, the body light (space modulation element 
image) by which outgoing radiation was carried out from the space light modulation element 6 It is 
equivalent to the divergence light from the space light modulation element image (suppose that it is 
called a virtual image) 13 set virtually from the before [ the above ] side focal location in the location 
by the side of the light source (it supposes that this location is called a virtual-image location, and is 
the distance L from hologram 1 l f (sensitive material 1 1) about this location). Since two or more 
images are displayed on the space light modulation element 6, in proportion to the pitch of an 
element hologram, each image shifts and multiplex playback is carried out. 
[0050] In other words, this virtual-image location L is defined the distance a3 of the space light 
modulation element 6 and the lens array 7 and the distance L3 of the anterior focal point of cutback 
optical system, and the lens array 7, and by setting up the die length L3 of the batch object by the 
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side of the latter part of the lens array 7. In this case, the distance of hologram 1 l f and a view 14 is 
equal to the distance of hologram 1 V and the virtual-image location L, or a3 and L3 are set up so that 
it may become short. When using a conjugation reference beam as playback illumination light, 
hologram 1 l f will reproduce the virtual image 13 of the space light modulation element 6. 
[0051] Since one element hologram reproduces the virtual image of one image in two or more 
images displayed on the space light modulation element 6, it can be considered that the pixel which 
constitutes a virtual image 13 is reproduced by the flux of light from the corresponding element 
hologram. Moreover, the three-dimension image observed from hologram IV will consist of these 
flux of lights. Therefore, the three-dimension-resolution of the three-dimension image with which 
the size of the flux of light is observed will be determined. 

[0052] when a view is disregarded and it projects on a screen etc. by making a three-dimension 
image into a real image, the real image of the three-dimension image which has a virtual image 13 
observed by making this three-dimension-resolution into min is made to approach — things — ** 
However, in case a direct three-dimension image is observed from a view, when distance with the 
arrangement with which the adjoining flux of lights carry out incidence, and they lap spatially into 
the pupil in a view, i.e., hologram IT, and a view is longer than the distance from hologram IT to a 
virtual image 13, the resolution of the three-dimension image observed will be lowered. 
[0053] Therefore, in order it is desirable for the distance of hologram 1 1' and a view to make it at 
least shorter than the distance from hologram IT to a virtual image 13 and to be able to observe a 
three-dimension image by the best image quality, it is necessary to locate a virtual image 13 in the 
location of a view. 

[0054] In addition, some explanation is given about the magnifying power M at the time of 
conversion by the virtual image 13 of distance L and the space light modulation element 6, and the 
display image of the space light modulation element 6. 

[0055] fl — the focal distance of the cutback optical-system latter-part side lens 10, and £2 — the 
focal distance of the lens array 7 and a3 are given to distance L and magnifying power M in the 
distance of the space light modulation element 6 and the lens array 7, and L3 is given to it for the 
focal distance of the cutback optical-system preceding paragraph side lens 9, and f3 by the following 
formulas as die length of the batch object by the side of the distance of the anterior focal point of 
cutback optical system, and the lens array 7, or the latter part of the lens array 7. 
[0056] 
[Equation 3] 

[0057] 
[Equation 4] 

/2 /3-a3 

[0058] Here, if the pixel pitch of the space light modulation element 6 is set to P, the resolution of 
the virtual image of a space light modulation element in every direction will serve as MxP, if it is 
made to satisfy a MxP< pupil diameter (about 3mm), the number of the beams of light which carry 
out incidence to a pupil turns into plurality from one element hologram, and even if lack arises in a 
pixel, it will not be conspicuous, and a three-dimension reconstruction image will come to change 
smoothly corresponding to view change. 

[0059] Moreover, although the scattered light from the front face of the space light modulation 
element 6 sometimes appears as a noise in the background of body playback, in order that the 
reconstruction image of space light modulation element 6 itself may carry out image formation a 
view or back [ view ], it is observed on the three-dimension image reproduced at least or back [ its ], 
and quality of the reconstruction image is not lowered. 

[0060] Furthermore, the two-dimensional image transmitted to the space light modulation element 6 
is calculated from the three-dimension body as a photographic subject by the transparent 
transformation at the time of making a view into the location of an element hologram. That is, with 
the coordinate on the space light modulation element 6 (xh, yh), if a three-dimension body is 
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expressed by the world coordinate (xw, yw, zw) and the location of an element hologram is made 
into a world coordinate top (xy, 0), the location of a three-dimension body is changed, as shown in 
the following formulas. 
[0061] 
[Equation 5] 

x h = M X (xw— x) / zw 

[0062] 
[Equation 6] 

y h =M X (yw— x) / zw 

[0063] If it explains in full detail, the brightness information and color information on (xw, yw, zw) 
will be transmitted to a coordinate (xh, yh), and the calculated two-dimensional image will be 
displayed on the space light modulation element 6. When two or more information overlaps the same 
(xh, yh) coordinate at this time, in order to arrange the virtual image 13 of the space light modulation 
element 6 near the observer in many cases, zw is compared and the thing near the virtual image 1 3 of 
the space light modulation element 6 is chosen. 
[0064] Next, the example of the used component is shown. 

[0065] 3x 4= 12-piece one-shot exposure of the element hologram was carried out every pitch 
0.66mm, and each viewing area angle (playback beam-of-light angle of divergence from an element 
hologram) was set as **30 degrees, the space light modulation element 6 — manufacturer:SONY, 
Inc., part number: LCX023AL, pixel spacing (pitch):26micrometer, and the number of pixels — the 
thing of : 1024x768 was used. This space light modulation element 6 was made to indicate the image 
of 256x256 by 3x4=12 image simultaneous. The reduction percentage with lenses 9 (L2) and 10 (LI) 
used the afocal optical system with which are satisfied of 0.66/(26x256) =0.1. Moreover, the focal 
distance f3 of the lens array 7 was set to 50mm so that the light which passes the pixel which 
separated 100 pixels from the optical axis might become three angles of divergence from the lens 
array 7 in consideration of reduction percentage 0. 1 . 

[0066] Next, the case where the space light modulation element 6 is arranged rather than the before 
[ the lens array 7 ] side focal location at the light source side is considered. 

[0067] (The 2nd operation gestalt) Drawing 2 is the explanatory view of a hologram listing device. 
In this equipment, two or more images are displayed on the space light modulation element 6 in the 
shape of a matrix, and after condensing each image by the lens array which consists of two or more 
lenses corresponding to each image, by afocal optical system, cutback image formation is carried 
out, and it irradiates and records at sensitive material 1 1 . The image of the space light modulation 
element 6 is real-image-ized, and a view is kept in the range from the real-image location or a real- 
image location to sensitive material. 

[0068] This equipment is the same as that of the thing of the 1st operation gestalt, and it differs in 
that the space light modulation element 6 is arranged rather than the before [ the lens array 7 ] side 
focal location at the laser light source 1 side. Also in this example, hologram 1 V is created from 
sensitive material 1 1 in the same process as the above. 

[0069] In the case of a3>£3 explained by this example, in the creation time of hologram IT, the light 
figure by which outgoing radiation was carried out from the space light modulation element 6 
Originally image formation is carried out by passage of the lens array 7 and the cutback optical 
system 9 and 10 on the location (it supposes that this location is called a real-image location, and 
suppose that this location is displayed by hologram 1 l f (sensitive material 1 1) to distance L') isolated 
from the lens 10 rather than the backside [ a lens 10 ] focal location. That is, the body light by which 
outgoing radiation is carried out from a lens 10 is space light modulation element image (suppose 
that it is called real image) 13' which should carry out image formation at real-image location L\ 
[0070] When it reproduces like the above-mentioned operation gestalt using the playback light 
which carries out incidence in the direction same as a playback light of hologram 1 1 1 as the reference 
beam in drawing 2 , the playback light which illuminates an element hologram will have the zero- 
order diffracted-light component which penetrates an element hologram as it is to the Mitsuyuki line 
writing direction, and primary diffracted-light components reflected so that it may have the same 
wave front as body light. 
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[0071] Since real-image 13' which should carry out image formation (condensing) is recorded on the 
creation time of hologram IT by real-image location L' at each element hologram, the real image of 
the space light modulation element image corresponding to each element hologram is reproduced to 
above-mentioned real-image location L f by the exposure of playback light. Furthermore, since two or 
more images are displayed on the space light modulation element 6, only the pitch of an element 
hologram shifts and each image is reproduced by multiplex. 

[0072] In other words, this real-image location L f is defined the distance a3 of the space light 
modulation element 6 and the lens array 7 and the distance L3 of the anterior focal point of cutback 
optical system, and the lens array 7, and by setting up the die length L3 of the batch object by the 
side of the latter part of the lens array 7. In this case, the distance of hologram 1 1 ! and a view 14 is 
equal to the distance of hologram IT and real-image location L 1 , or a3 and L3 are set up so that it 
may become short. When using a conjugation reference beam as playback illumination light, 
hologram IT will reproduce real-image 13 f of the space light modulation element 6. 
[0073] Since one element hologram reproduces the real image of one image in two or more images 
displayed on the space light modulation element 6, it can be considered that the pixel which 
constitutes real-image 13' is reproduced by the flux of light from the corresponding element 
hologram. Moreover, the three-dimension image observed from hologram IT will consist of these 
flux of lights. Therefore, the three-dimension-resolution of the three-dimension image with which 
the size of the flux of light is observed will be determined. 

[0074] when a view is disregarded and it projects on a screen etc. by making a three-dimension 
image into a real image, the real image of the three-dimension image which has real-image 13 f 
observed by making this three-dimension-resolution into min is made to approach — things — ** 
However, in case a direct three-dimension image is observed from a view, when distance with the 
arrangement in which the adjoining flux of lights carry out incidence into the pupil in a view and 
which laps in between space-time, i.e., hologram IT, and a view is longer than the distance from 
hologram 11' to real-image 13 ? , the resolution of the three-dimension image observed will be 
lowered. Therefore, in order it is desirable for the distance of hologram 1 l f and a view to make it at 
least shorter than the distance from hologram 1 l f to real-image 13 ! and to be able to observe a three- 
dimension image by the best image quality, it is necessary to locate real-image 13 1 in the location of 
a view. 

[0075] In addition, about distance L f , a scale factor, and transparent transformation, L of the above- 
mentioned (3) - (6) type is replaced by L ! , and it is given. 

[0076] In addition, the above-mentioned space light modulation element 6 is deleted as another 
operation gestalt, and the listing device of the hologram which projects the image of a new space 
light modulation element does not change to said diffusion plate 5 in effectiveness, either. That is, 
the above-mentioned space light modulation element image may be projected on a diffusing screen, 
and this diffusing screen may be arranged in the above-mentioned 1st or 2nd operation gestalt in the 
same location as the space light modulation element 6 of a publication. 

[0077] Next, a space light modulation element is illuminated by the diffusing-surface light source, 
equalization of optical distribution of an element hologram and the variability of magnitude are 
raised, the image of a space light modulation element is virtual-image-ized, and a view explains the 
example put on the range from the virtual-image location or a virtual-image location to sensitive 
material. 

[0078] (The 3rd operation gestalt) Drawing 3 is the explanatory view of the hologram listing device 
equipped with the optical system which illuminates a space light modulation element according to 
the diffusing-surface light source. The point of difference between this operation gestalt and the 1st 
operation gestalt is having carried out multiplex image formation of the diffusing-surface light 
source 17 on the before [ a lens 9 ] side focal plane 8 by the lens 4 arranged at the tandem, and the 
lens array 7, after making the diffUsing-surface light source 17 which deletes the diffusion plate 5 
and expands the beam from a laser light source 1 with a lens 3, and irradiated the diffusion plate 5 
and it was made to generate the new light source. About other optical arrangement, it is the same as 
that of the 1st operation gestalt. 

[0079] The optical system to which image formation of introduction and the diffusing-surface light 
source was carried out by the afocal optical system which corresponds when tandem lens optical 
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system is special is explained. 

[0080] The diffusing-surface light source 17 is arranged in a before [ a lens 4 ] side focal plane, and 
the backside [ a lens 4 ] focal plane is in agreement with a before [ the lens array 7 ] side focal plane. 
In this case, image formation of the diffusing-surface light source 17 is carried out to the before [ a 
lens 9 ] side focal plane 8, and that magnitude will become what multiplied by Ms given by the 
following formulas, if the focal distance f4 of a lens 4, the focal distance O of the lens array 7, and a 
light source image formation scale factor are set to Ms. 
[0081] 
[Equation 7] 
Ms = f 3/f 4 

[0082] Therefore, the magnitude of condensing distribution of each image in the before [ a lens 9 ] 
side focal plane 8 can be changed by (the formula 7). Here, the magnitude of condensing distribution 
of said each image is carrying out more than one magnitude of two or more images displayed on the 
space light modulation element 6 at least, and a clearance does not generate it in the element 
hologram 1 1. for this reason — being alike — it can set up by changing the magnitude of the 
diffusing-surface light source 17, or enlarging the focal distance of a lens 4. 

[0083] Next, in the case of a general tandem lens system, the following relation will be materialized 
if distance to a backside [ the 2nd lens to d and a synthetic lens ] focus is set [ f ] to S2 for the 
synthetic focal distance of two lenses, and the distance of two lenses. 
[0084] 
[Equation 8] 

f = f lXf 2/ (f 1 + f 2-d) 

[0085] 
[Equation 9] 

d = f 2 x (fl-d) / ( f 1 + f 2 - d) 

[0086] The image formation location and its image formation scale factor of the diffusing-surface 
light source are called for from these formulas. Since the flux of light irradiated by the space light 
modulation element 6 here is the diffused light, the spot pattern called a speckle will be overlapped 
on the field of the space light modulation element 6. If a spot pattern is overlapped also on the virtual 
image 13 of the space light modulation element 6 which will be reproduced from an element 
hologram if the pitch diameter of this speckle is larger than the modulation element (pixel) spacing P 
of the space light modulation element 6 and there is that magnitude above a pupil diameter, it sees 
from a view 14, and an element hologram cannot be easily seen and can become. Therefore, it is 
necessary to make possible the finest the diameter of a speckle on the space light modulation element 
6. 

[0087] If the speckle pitch diameter delta considers that the field 19 stretched from the endpoint of 
the space light modulation element 6 of die-length SLM_D to the effective aperture DS of a lens 4 is 
the 2nd diffusing-surface light source and spacing of a lens 4 and the space light modulation element 
6 is set to LS as shown in drawing 4 , it will be given by the following formulas. 
[0088] 

[Equation 10] 

6 = 1. 2X1XLS/ (DS-SLM_D) < P 

[0089] If a numerical example is shown, in the case of LS=10cm and lambda= 0.6 micrometers, it 
will be set to DS>29.4mm to P>delta =26micrometer. However, if it sets up so that the single figure 
speckle pitch diameter delta may become small, it will be set to DS>54.3mm to delta= 2.6 
micrometers. 

[0090] Or when interference of the two flux of lights which have the modulation element spacing 
(pixel spacing) P of the space light modulation element 6 is considered from the view of 
interference, the incident angle theta to the space light modulation element 6, i.e., the angle of 
divergence of the incident light seen from 1 pixel side, (half-width value) is approximated by the 
following formulas. 
[0091] 
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[Equation 11] 

9 = s i n~ l 

[0092] If an example of this value is shown, it will become theta= 1 .32 degrees to P= 26 
micrometers and lambda= 0.6 micrometers, tantheta is given by the following formulas. 
[0093] 

[Equation 12] 

tanfl = ((DS-SLM_D) /2) /LS 

[0094] DS which fills these two formulas (a formula 11, formula 12) is DS-3 1.1mm, and is smaller 
than the value with which delta is filled. Therefore, also at the lowest, it is required to prepare the 
include angle theta of (a formula 11) and the 2nd diffusing- surface light source 19 which stretches 
the include angle beyond it desirably. For that, it is required to carry out aperture of a lens 4 to more 
than DS, and to carry out incidence of the diffused light into this aperture further. 
[0095] For this reason, it corresponds by expanding a laser beam and controlling that angle of 
divergence by drawing 3 with a lens 3. The focal distance of a lens 3 is specifically shortened and the 
2nd diffusing-surface light source more than DS is generated. 

[0096] the diameter of the diffusing-surface light -source 17 — the F value of 1.5cm and a lens 4 — 
50mm was created for Fl .2 and a focal distance f, and the hologram was created [ effective aperture / 
spacing of 35.7mm, a lens 4, and the space light modulation element 6 ] for 6mm and the speckle 
pitch diameter delta by 0.5 micrometers. It seems that it becomes impossible to have observed the 
element hologram when a view is kept in the reconstruction image of the space light modulation 
element 6 and an element hologram is observed from an element hologram. 
[0097] Namely, the aperture DS of the convex lens 4 near [ when wavelength of the diffused light 
which generates lambda from the diffusing-surface light source, and P are made into spacing 
between the modulation elements of a space light modulation element in this example ] the 
diffusing-surface light source 17 of a tandem lens system In the relation of the distance LS of a 
convex lens 4 and the space light modulation element 6, in the location of the arbitration of the space 
light modulation element 6, the spacing LS of the aperture DS of a convex lens, convex lens DS, and 
the space light modulation element 6 is set up so that more than the include angle of theta [ at least / 
(formula 11)] may be held. In this case, since spacing of the interference fringe by the diffusing- 
surface light source 17 generated on the space light modulation element 6 becomes smaller than 
modulation element spacing of the abbreviation space light modulation element 6, the effectiveness 
that the probability for which light is not irradiated by the pixel of the image displayed on the space 
light modulation element 6 but which serves as a defect pixel becomes low occurs. 
[0098] The area of the diffusing-surface light source 17 is an area which is sufficient only by 
carrying out incidence of the diffused light to all in the aperture of a convex lens 4, and spacing of 
the interference fringe by the diffusing-surface light source generated on the space light modulation 
element 6 becomes smaller than modulation element spacing of the abbreviation space light 
modulation element 6. 

[0099] In order that the reconstruction image of space light modulation element 6 itself may carry 
out image formation a view or back [ view ], it is observed on the three-dimension image reproduced 
at least or back [ its ], and quality of the reconstruction image is not lowered. 
[0100] Next, a space light modulation element is illuminated by the diffusing-surface light source, 
equalization of optical distribution of an element hologram and the variability of magnitude are 
raised, the image of a space light modulation element is real-image-ized, and a view explains the 
example put on the range from the real-image location or a real-image location to sensitive material. 
[0101] (The 4th operation gestalt) Drawing 5 is the explanatory view of the hologram listing device 
equipped with the optical system which illuminates a space light modulation element according to 
the diffusing-surface light source. The point of difference with the 2nd operation gestalt of this 
operation gestalt is a point which carried out image formation on the before [ a lens 9 ] side focal 
plane 8 by the lens 4 which deleted the diffusion plate 5, expanded the beam from a laser light source 
1 with the lens 3, irradiated the diffusion plate 5, and has been arranged the back at the tandem by 
making the diffusing-surface light source 17 into the new light source, and the lens array 7. 
[0102] About other optical arrangement, it is the same as that of the 2nd operation gestalt. In an 
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afocal lens system, - (formula 3) (formula 6) and the light source image formation scale factor of the 
location of distance L', magnifying power M, and a three-dimension body Ere the same as that of (a 
formula 7). Moreover, in a general tandem lens system, the same is said of asking for the image 
formation location and scale factor of the diffiising-surface light source from reaching (formula 9) 
(formula 8). Furthermore, a laser beam is expanded and the angle of divergence is controlled by the 
lens 3. 

[0103] As mentioned above, as explained, according to the hologram creation approach of the 1st 
thru/or the 4th operation gestalt Two or more images displayed on the space light modulation 
element 6 or a diffusing screen (not shown) are made into body light. The cutback optical system 9 
and 10 which reduces the body light by which outgoing radiation was carried out from the lens array 
7 and the lens array 7 which consist of two or more lenses arranged corresponding to each image 
contained in this body light is minded. Body light is irradiated on a recording surface 1 1 with a 
reference beam, and the batch object 15 which isolates said each image of each other between the 
space light modulation element 6 and the lens array 7 at least is established in the hologram creation 
approach which records the interference light of body light and a reference beam on this recording 
surface 1 1 . The interference light of body light and a reference beam is simultaneously recorded on a 
recording surface 11. 

[0104] Moreover, spacing with the lens array which consists of the screen of two or more of said 
images and two or more lenses, and spacing of said lens array and said cutback optical system are set 
up so that two or more of said real images or virtual-image locations of the screen of an image by 
said lens array and said cutback optical system may separate from said hologram in accordance with 
the observation location of said hologram. 

[0105] Since according to this creation approach the batch object 15 is established between the space 
light modulation element and the lens array so that the condensing image of a lens array may not lap 
with each other, and it prevents the light which records the element hologram which adjoins the field 
to which a specific element hologram should be recorded mixing, it is tidily [ without a clearance ] 
recordable. 

[0106] This is [0107] which can raise the spatial resolving power of the three-dimension image 
reconstruction image observed since it can prevent becoming a size beyond the need from an 
element hologram about the size of the flux of light which reproduces the pixel of a space light 
modulation element. According to the hologram creation approach of the 1st thru/or the 4th 
operation gestalt, the source of the diffused light is established in the preceding paragraph side of the 
space light modulation element 6. Since the diffused light is irradiated by the space light modulation 
element 6, the illuminance on the space light modulation element 6 serves as homogeneity. 
Moreover, the magnitude of each condensing image of the lens array 7 turns into more than the 
magnitude of each of two or more images displayed on the space light modulation element 6 for the 
diffused light. 

[0108] The diffusion plate 6 formed between a laser light source 1, this laser light source 1, and the 
space light modulation element 6 can constitute this source of the diffused light. Incidence of the 
outgoing radiation light of the diffusion plate 5 may be directly carried out to the space light 
modulation element 6. In this case, it is effective in a very easy and cheap diffused-light generating 
means being realizable. Moreover, this source of the diffused light is equipped with the magnifying 
lens 3 which expands the beam diameter of the laser beam by which outgoing radiation was carried 
out from the laser light source 1, and irradiates the diffusion plate 5, and the collimate lens 4 which 
carries out parallel Guanghua of the diffused light diverging from the diffusion plate 5, and irradiates 
the space light modulation element 6 as shown in the 3rd and 4th operation gestalt. 
[0109] In this case, unlike the afocal lens system of arranging a before [ a space light modulation 
element and the 2nd convex lens ] side focal plane to a backside [ the 1st convex lens ] focal plane, a 
degree of freedom occurs in arrangement of the space light modulation element 6 and two convex 
lenses 3 and 4. Therefore, the degree of freedom to the image formation location and image 
formation scale factor of the diffiising-surface light source 17 is also generated. 
[0110] The playback distance to the real image 13 of the space light modulation element reproduced 
by hologram IT L The observation distance to hologram 1 1' and the observation location 14 Le, The 
distance a3 of the space light modulation element 6 and the lens array 7, and the distance L3 of the 
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anterior focal point of cutback optical system, and the lens array 7 — in other words the die length L3 
of the batch object by the side of the latter part of the lens array 7, the focal distance fl of the 
cutback optical-system latter-part side lens 10, the focal distance £2 of the cutback optical-system 
preceding paragraph side lens 9, and the focal distance f3 of the lens array 7 a3 and L3 are set up so 
that the relation of the used formula (13) may be filled. 
[0111] 

[Equation 13] 

^<=I=01//2) 2 x|^^-L3)} 

[0112] The magnitude of the image of a space light modulation element and the magnitude of the 
pixel reproduced are also determined by setting up the magnitude of L, and the size of the flux of 
light which connects a pixel to an element hologram is also determined. Therefore, the effectiveness 
that the spatial resolving power of the three-dimension image reproduced can be determined occurs. 
In filling said greater than sign, the arrangement with which the adjoining flux of lights produced 
when the distance of hologram 1 V and a view is longer than the distance from hologram 1 1' to a 
virtual image 13 carry out incidence, and they lap spatially into the pupil in a view can be avoided, 
and the effectiveness that the quality of the three-dimension image observed can be raised occurs. 
And in the case of an equal sign, the effectiveness that a three-dimension image is observable by the 
best image quality occurs. 

[0113] Even if a noise exists in the reconstruction image of space light modulation element 6 itself or 
a noise exists in the reconstruction image of the projection image of the space light modulation 
element 6, in order for the noise itself to carry out image formation a view or back [ view ], it does 
not become the situation of a noise being observed on the three-dimension image reproduced at least 
or back [ its ], therefore lowering the quality of a reconstruction image. 
[0114] 

[Effect of the Invention] According to the hologram creation approach of this invention, the 
magnitude of an element hologram is tidily [ without a clearance ] recordable in moderate 
magnitude. It prevents that the size of the flux of light which reproduces the pixel of a space light 
modulation element turns into a size beyond the need from an element hologram by that cause, And 
since the size of the flux of light which reproduces the pixel of a space light modulation element 
from an element hologram can be set up by setting up spacing of a lens array and a space light 
modulation element, and spacing of a lens array and cutback optical system, the three-dimension 
image reconstruction image observed is spatial — the effectiveness of raising resolution occurs. 
About the location of the space light modulation element furthermore reproduced, distance with the 
arrangement with which the adjoining flux of lights carry out incidence, and they do not lap spatially 
into the pupil in a view, i.e., a hologram, and a view is more nearly equal than the distance from a 
hologram to the reconstruction image of a space light modulation element, or the effectiveness of 
raising the quality of the three-dimension image reconstruction image observed since it can set up 
with a short distance occurs. Simultaneously, in order to carry out image formation of the scattered 
light generated from the space light modulation element which must have been expected a view or 
back [ view ], it is observed on the three-dimension image reproduced at least or back [ its ], and also 
generates the effectiveness of not lowering quality of the reconstruction image. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for* any 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the explanatory view of the hologram listing device concerning the 1st operation 
gestalt. 

[Drawing 2] It is the explanatory view of the hologram listing device concerning the 2nd operation 
gestalt. \\ 

[Drawing 3] It is the explanatory view of the hologram listing device concerning the 3rd operation 
gestalt. 

[Drawing 4] It is drawing showing the relation between the space light modulation element 6 and a 
lens 4. 

[Drawing 5] It is the explanatory view of the hologram listing device concerning the 4th operation 
gestalt. 

[Drawing 6] It is the block diagram of the conventional plannar hologram listing device. 
[Description of Notations] 

1 — A laser light source, 2 ~ 3 A half mirror, 4 — Beam expander, 5 [ — Before side focal plane, ] — 
A diffusion plate, 6 ~ A space light modulation element, 7 — A lens array, 8 9 Ten — Cutback optical 
system 11-- Sensitive material (recording surface), 1 V — Hologram, 13' [ — A batch object, 17 / — 
20 The diffusing-surface light source, 27 / — 21 A plane mirror group, 23 / — A beam expander, 22 / 
— A spatial filter, 24 / ~ 25 A mask, 26 / — Afocal lens optical system. ] — A real image, 13 — A 
virtual image, 14 — An observation view, 15 
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[Drawing 4] 
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ffitfjUU&Sfc:— StLT^S. ffiftffiftSfU 7i± 

UvX9 0lCfflI^ffi8k:ite#L. ^-oD^^ti, U> 
X4<73^aa8f 4, UVX7W7©MIESf3s 

[008 1] 
[&7] 

Ms = f 3/f 4 
[0 0 8 2] Lfctf^T, l^vX90lufi!|jm^B8k:fe 

oDm^^^^S < £ t^RBftSSii^ 6 
jr^ti5lta«>®&© 1 -0<0±^i£&L±\cir?> £ tX\ 

it, &fi5tBft?Hi 7 <ojz% &M±ls 
vX4 (Djm^fS^^ <tsc fc-easre^s,, 
[0083] — f&ft&* >fA uyxmnm&iz 

ESStfcd, 20g©UyXfr£^figl'>X<Q&jl^£ 

tanO = ((D S 

[0094] <m£<z>2i£ esiusn) &ttfc-r 

D S t±, D S = 3 1 . 1 ram-PS!), <S ^SlfefffiJ: 5 

fe/h«<ftoTvs. LfctfoT, ^g-et> (Si 1) 
Ofcge, 3£L<«. ^-*ifcU:<D7%«:&3I3^2©!£ 

ti, uyX4©pg;&DS£LbfcU C©PS 
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f = flXf2/ (f 1 + f 2 — d) 

[0 0 8 5] 
[»9] 

d = r 2 x ( r i — d ) / ( r i -t- r 2 — a ) 

[0086] mmmmoim^^ma, *(ommfe& 

'■' l 4*^STIf*Dy72»^fc:<<&5<:tfe$ 

[0 0 8 7] X^-yi'W^li^ 0 4 tC5Vr«fc 5 
K, g^S LM_D0D^K)t^lS^6Oi^A>e.U> 
20 X4<DW58)PgDSlC*fLT3I3ffil 9 2 <Dffigfc® 
^tUt^ML, UvX4fc^K7fe^P^6©raRI%L 

[0 0 8 8] 
[&i 0] 

[0 0 8 9] SfflO— ff9«r^-rt, P><S = 2 6 /xmtC 
*fU L S = 1 0 cnu A = 0. 6|im^ DS> 
2 9. 4mm£ft3o (BU X^'^^S^^-ffi 

30 DS>54. 3mm^5o 

[0 0 9 0] SS^ti. =F»eo#A*J:D. ffiW3fc£SI 

^ 6 vxmtmtm mmmm) p *r#<r s 2 o®3t 

[00 9 1] 
[&1 1] 

e = sin" 1 (X/P) 

[00 9 2] COfitcO— fflZ^Tt, P = 2 6 /xm. A 
40 =0. 6fimfcJtU, 0=1. 3 2jSi:^So tan 
0 £WT<9ST^A5tl5o 
[00 9 3] 
* [SI 2] 

— SLM E>) /2) /LS 

[00 9 5] CVtztb^ m3X^±U^X3lC^K>. Is— 
t^5o *f«9lci4UvX3©MUiaB«*S< U DS 
50 [0 0 9 6] ffi£t®fc2iU 7<Ofig^l. 5 cm. l^V 
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X4<9Ffit%Fl. 2, i,Mf%50mm, fi^&P 
g*3 5. 7mm, 1^X4 ££P47^ligt? 6^81 

<9?i£&tcSL£:&«^ Sill^n^A&giaiJLTcB^ 

[0097] ^-fcfc^ ^GtlT-ti, A Z&ffiMftmfrZ 

1 7fCjfi^iaUVX40PgDSf:, fcSFI 
ft^Pig? 6 i: <D8I8t LSOSI^ ^H7tSH^f 6 
04.««tCc»fi:fet^T> (Si 1) <oe<£>£ 

XD S i^K^S!^ 6<7)P<3BiL S £tfs25£5n3. 

iH 1 7 fc: <fc S^^RBIBtf fflg^Pfl^lliiH 1 6 Vg.m 

[0 0 9 8] ffiSfcSftiHl 7«®S{±, i5U>X4<3DP 

[0 0 9 9] SfSft^iii^ 6^(9&c9<DS£&tf1JL£ 
[0 10 0] l£St®^T*SK7fe^P^^W 

[oioi] (Jg4iHSSmD @5«, 

f^^H®^0TSS. :*3lffiJg8g©jfl2fl2SraJagfc 

-i»«r^vX3"Pffi7cL, i£SSrtS5tcfiSS>fU ffi&Mft 
agl 7 5rSffc*7feiH^LT^ * v^AkiEB^tifcU 
VX4 i: 1^X7" U-f 7 t) L>>X9 <£>MffliM£S 8 

[0 10 2] ; etDflfi©^iB«tCOI,^T^2|yftJgM 
4:(il-^5o 7" 7 vX^lcfc^Tli, ^jg 
L' , fcttg^MRtf3#^#<0teM«: (S3) ~ 

(S6) , Jfeag*S«te*U: GS7) fclWT-fcS. £ 
ft, -fiaW^^^AL/V^fc^^Tli, (S8) S 
XS (S9) fr5i88®3fc«©*S»ffiBfc, 
#SC£fclRMtlT-&5. It, U>X3fc«fcti, U— tf 
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[0 10 3] JSU:. lfiWLfc:«]:^k:, St 1 4 SISS 

LTEB S tiS U vXfr £ £ 5 1/^X7 W7S 
tf^X7W 7 3b^m«^nfc®rt4:3t«rS|/jNf 5*t/J> 
7t¥IS9, l 0*:frLT. ^#3£&#!!83£i:#k:fBga 

i i±fcs?»u c<omumi \ \cmftytk.&mth<o 

[0 10 4] Sfc, iiffi«iSc<DWSUD*^ffii:«&<oi' 
>Xfr 5 * 5 u vX7 W i: <DPJBi*3<fc tffG12 ^X7 

[0 10 5] *f^fiE^ffitcJ:n(f, ^H3t^fS^?t b 
>XTH't0P^k:a > l/vX7WO*W, *>5<^ 
fca*&*^J;aictfc^J{*l 5*^te,nTt>src», 

[0 10 6] ccci:liSI*D^7^fr5$H«I 

OT, SP43taP^?6±Og§a*^-fc*5 0 
[0 10 8] C«S£»Jt«a. U— IfJtffil i:, £<DU 

— fitm i 6 r$ic&t,fe,tirzmm& 

«\ its. ^K^P^etcAI^LTtJ:^. ccd^ 

% 4 *sa^snc^-r <t ^ fc, u- ifjtap 1 & m*f s n 

[0 10 9] CCDif-a-tCfei, 10B<3DCiUvX<omffl!l^ 

jo ^StcSM^|g^i:2oa<0CiU>X£Dti5ffl!l^a 
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flBJfcSS3^F6fc 2-0<Dd^yX3, 4<DWm\z£&g. 

im£.?z>. bfc^ox. stfstffi7t®i Kommm* 

[0 1 10] frvf^L. 1 1 ' tc«fcoTlf^tl5SF4 
%Mmm?<Q$Z» 1 3 $-e©S^S5: L tt. sfcn^ 
All' tiUSffiS 1 4 i:T-«gUg^& L e , £Hft 
glf? 6 i: UVX7 U-T 7 t ©®S a 3 , fe^t/fS^ 
%¥S4)ttMl£fc ls>X7 l"f7k V>m& L 3 , 
A 5 h L/VX7 W 7 <D'&®M<Dim&-<Qmf< L 3 , J£ 
/.hft^ggHBll-'VXl o<o£l£Kf5f K tt^Jtt^lR 
MSffi!lL'>X9 £0&^i8 f 2 , P>X7 W 7 <DfikM. 
m&f 3. »feS(l 3)©H««rJifc:-rJ:-5U:a3. 

[0 111] 
OKI 3] 

£e <= Z. = (/1//2)' * £3)} 

[0112] i<d±=sz c a -z&wytgmm 
s^*d ?^L.tmm*t££ft3xa±z testis. 

n^7Al 1' iHRfcOillff^^Al 1* *»6 
£3 C£tftttifc. ttKStiS 3 3»t7E«0« 

[0 113] £H3fc^iS?6*-(SDfc<0<D?f£«fc:,/-Y 

-fX*«LTfcy-rxe^> m£fcL<«SL£ir& 

** -TWWcft S c i: ttflRV \ 

[0 114] 
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[0ScDffi#fcIfcilH] 

[02] JB2«aBBttfc***n4f9i»f^ia««oKBi 

0- C&5. 

[03] W3SiaBP»te«**n^i»f|ga«llO«BB 

[04] -gwegmm? & t i/vX4 <Dwm%zk-tmT* 

[05] IK4XflBSHIlcfl(«^n^i»f^J^a<o8Ua 

[06] &&<D—W£&v-y^L>rEf8.&Mv>m&mv£> 

30 5. 

1- ls—fffiH, 2-A-757- 3. 4 - tr-Ai 

5 - -StfSrtg. 6-ffl|IB3«EWtfJ\ 7-U 
8 -tttflMUffifr 9, 1 
(CffBS) > l 1' -*ny?Z», l 3' 
•H®, 1 3-£g, 1 4--HMUU 15-tfcWflk 
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